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AMENDMENT NO. 1 MAY 1988 
TO 
IS : 7071 (Part 4 ) - 1986 METHODS OF PHYSICAL 
TEST FOR ROPES AND CORDAGES 

PART 4 BREAKING LOAD AND ELONGATION AT BREAK 

( Page 9, Table 2, col 8 and 9, against nominal diameter 40 and 44 mm 
under col 1) — Delete the existing values. 

( Page 9, Table 2, col 8 and 9, against nominal diameter 48 to 80 mm 
under col 1) — Substitute the following for the existing values: 



(1) 


(S) 


(9) 


48 


890 


0-871 9 


52 


0-880 


0-864 6 


56 


Q'875 


0-858 3 


60 


0»70 


8531 


64 


0*865 


0*848 3 


6ft 


— 


— 


72 


0-855 


0839 5 


76 


— 


— 


80 


0*845 


0-833 2 



( Page 9, Table 2, col 8 and 9 against nominal diameter 88 and 96 mm 
under col J)— Add the following values: 

(1> 

88 
96 



(TDC 1) 



(8) 


<9> 


0*840 


828 6 


0-S35 


824 2 
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METHODS OF 
PHYSICAL TEST FOR ROPES AND CORDAGES 

PART 4 BREAKING LOAD AND ELONGATION AT BREAK 
0. FOREWORD 

0.1 This Indian Standard ( Part 4 ) was adopted by the Indian 
Standards Institution on 30 April 1986, after the draft finalized by the 
Physical Methods of Test Sectional Committee had been approved by 
the Textile Division Council 

0.2 This standard forms a part oi a series of standard under the title 
'Methods of physical test for ropes and cordage*. 

0,3 This standard is ba^ed on methods in use for testing ropes and 
cordage in the industry and trade Considerable assistance has also 
been derived from ISO 2307-1972 'Ropes — Determination of certain 
physicaJ and mechanical properties' and BS 5053 : 1985 'Methods of test 
for cordage and webbing slmgs and fibre cores for wire ropes', issued by 
International Organization for Standardization and British Standards 
Institution, respectively 

0.4 For general infoimation like definitions, atmospheric conditions for 
conditioning and testing and sampling, IS 7071 ( Part 1 )-1974* may 
be referred. 

0.5 In reporting the result of a test or analysis made in accordance with 
this standard, if the final value, observed or calculated, is to be rounded 
off, it shall be done in accordance with IS : 2-196G|. 



1. SCOPE 

1.1 This standard ( Part 4 ) prescribes methods of test for determination 
of breaking load and elongation at break of ropes and cordage made 
from natural and man-made fibres. 



• Mechoda of physical test for ropes and cordages: Part 1 General. 
fRulea for rounding off numerical values ( revised ) 
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2. PRINCIPLE 

2.1 The specimen is gripped between two clamps of a tensile testing 
machine and continually increasing load is applied by moving one of 
the clamps until the specimen ruptures Values of breaking strength 
and elongation of the test specimen are read directly or from a chart 
attached. In case of ropes having very high breaking strength, the 
yams taken from rope are tested and then strength of rope is calculated 
from these. 

3, APPARATUS 

3,1 Testing Machine — A constant rate traverse type tensile testing 
machine of appropriate capacity. The load range of the machine 
shall be such that the observed values would be between 10 and 90 
percent of the full scale load. The permissible error in the machine 
at any point in this range shall not exceed ± 1 percent. The machine 
shall be provided with the following arrangements: 

a) Clamps for holding the specimen which may be any of the 

following types- 

1) Ordinary or wedge grips ( see Fig. 1 ), 

2) Bollard grips for use with eye spliced test specimens ( see 
Fig. 2 ), 

3) Pulleys commonly called 'Cor-de-chasse* grips ( see Fig. 3 ), 

and 

4) Ram horn grips ( see Fig. 4 ). 

b) Each clamp shall be provided with a mechanical or pneumatic 
device so constructed that through its means a specimen can be 
secured firmly between the jaws of the clamps so that it does not 
slip during the test. Also the edge of the surface of each clamp 
shall be such that it would not cut or damage the specimen 
during testing. 

c) Means for applying pre-tension of 2 percent breaking load to the 
specimen when clamped ( the tension device may be dead- 
weight, a spring or an air-actuated mechanism ). 

d) Means for adjusting the distance between the clamps, 

e) A scale or dial or autograph recording chart graduated so as to 
give load in kilograms and elongation in millimetres. 
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The limiting marks V on the teat piece shall be positioned in line with the grips 
Fig. 1 Test Piece Mountep Between Wedge Grips 




ss^ 



Lu 




The limiting marks V shaJJ be 150 mm from the last turn of the splice, 

Fig, 2 Eye Spliced Test Piece Between Two Bollards 
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The limiting marks V shall be portioned v,heie the rtjpe leaves ih« Cor-de-chasse. 
Fig. 3 Test Piece Mounted on Pulleys ( Cor-de-chasse ) 



IS i 7071 ( Part 4 ) - 1986 




The limiting marks V on the test piece shall be positioned in line with the grips. 

Fig. 4 Test Piece Mounted Between Ram Horn Grips 
3.2 Measuring Tape 
4. MOUNTING OF TEST SPECIMENS 

4.1 Fix the ends of the test piece between the wedge grips on the pulleys 
or on the bollards, or by its eye splices on the bollards or between 'Ram 
horn grips' according to the type of grips used ( see Fig. 1,2, 3 and 4 ) 
in such a way as to obtain the effective test length, Lu t of test specimen 
specified in Table 1 

TABLE 1 EFFECTIVE TEST LENGTHS 

Rope Dia Test Length 

Greater than 10 mm 



10 mm and less 



1 m 

250 mm 



4.1-1 The effective test length, Z,u, shall be measured under zero 
tension, the test specimen being simply held straight for each of the 
four principal types of grips. 

4.1.2 The separation of strand& by untwisting or unplaiting the ends 
of the test piece when the testing is carried out as indicated by Fig. 1 and 
3, shall not be done before testing 

4.1.3 In the case of pulleys, ropes of diameter above 12 mm can be 
untwisted or unplaited beyond point d on the circumference of the 
pulleys for the purpose of fixing the ends ( see Fig. 3 ). 

Note — It is recommended as far as possible wedge grips should not be used aj rope 
is likely to slip or fibres getting damaged during testing resulting in erroneous reiults. 
However, if these grips are used, enough care should be taken to see that the slippage 
or the damage does noi occur 

4.1.4 In case of eye splicing, the eyes shall have an internal length 
between 250 and 300 mm when measured closed and splices shall be 
made to the manufacturers discretion. In the case of man-made fibre 
ropes> it is recommended that the end of the splices be tapered to finish. 
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4.1.5 The bollard diameter (B) shall be at least 100 mm for ropes of 
a nominal diameter of 40 mm or less, and 150 mm for ropes with a 
nominal diameter above 40 mm. 

4.2 With the test piece mounted on the testing machine apply the marks 
r Jimiting the portion of the test piece within which the rope is normally 
expected to break during the course of the breaking test. 

4.3 The rate of traverse of the straining head of the testing machine shall 
be constant* The applicable rates of traverse shall be as given below: 

Man* Made Fibre Ropes Natural Fibre Ropes 

Within 75-250 mm/min Within 150-305 mm/min 

5. PROCEDURE 

5.0 Condition the test specimen as per the procedure laid down in 
IS: 7071 (Part 1 )-1974*. 

5.1 Method A — by Rope Test. 

5.1.1 Take the conditioned test specimen and mount it on the machine 
as given in 4 depending upon the type of rope and the type of clamps 
used. Set the machine to the required rate of traverse ( see 4.3 ). Start 
the machine and carry the test to rupture. 

5.1.2 Record the breaking load and elongation at break of the 
specimen. Observe the location of the break, on the test piece on 
completion of the teat in order to establish whether or not the test results 
represent the true strength of the rope ( su Note ). Damage to the test 
piece caused by the holding devices seriously affect the test results. The 
breakage should occur between two marks put on the test piece ( see 4.2 ). 

Note — In caw of eye spliced test, the rop*s shall be deemed to conform to the 
requirements of the specification provided that the breaking load for the specimen is 
a minimum of 90 percent of the specified breaking load when the rupture occun 
beyond r ( j«* Fig, 2 ), 

5.1*3 If the breakage takes place beyond the marks and below the 
specified breaking strength the test piece shall be considered to be 
conforming to the tensile strength requirement of the specification if the 
load recorded is not less than 90 percent of the specified breaking 
strength. If not, the test shall be discarded and new test carried out. 

5.1.4 Similarly test the other test specimens. 

5.1.5 Calculations — Calculate the average breaking strength and 
elongation at break of all the observations made. 

5.2 Method B —by Rope Yam Test. 

5.2.1 The breaking load of rope is calculated from average breaking 
load of the single rope yarn in this method by unstranding sufficient 
length of rope in order to obtain rope yarns required for testing. 

♦Methods of physical ttst for ropes and cordages: Part I General. 

7 
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5.2,2 For calculating breaking load, realization factors have been 
provided in Table 2 For this method conditions given below shall be 

applicable: 

a) Where the rope is made from one size, type and construction of 
rope yarn, test at least 15 rope yarns of which 3 in every 15 are 
selected from the centie of the strands. 

b) For ropes made from more than one size, type and construction 
of yarn, test at leaar 15 rope yarns, but find out first the number 
of each size, type and construction of the rope yarn. Select a 
proportionate number of each size and type for test. 

c) Ensure that selected rope yarns are long enough to provide a 
minimum length of 250 mm between the grips of the testing 
machine 

5-2.3 Mount each rope yarn in turn in the testing machine and observe 
the breaking load. Ensure that the twist in yarn is not disturbed prior 
to test. 

5.2.4 Calculations — Find out the average or all the observed results 
and calculate from these the breaking load of the rope in accordance 
with the following formula: 

a) When the rope is made from one size, type and construction of 
yarns 

BL = y X rt X r 
where 

BL = calculated breaking load, in kg, 
y — average strength of the yarns, in kg; 
n = number of yarns in the rope, and 
r --- realization factor as given in Table 2 

b) When ropes are made from more than one size s type and 
construction of rope yams 

BL = y x r 

where 

BL - calculated breaking load, m kg, 

y = aggiegate strength of rope yarns in the rope ( this 
aggregate ih obtained by adding together the oveiall 
strength of each size, type of consuuction of yarn 
multiplied by the number of such yams in the rope ), 
and 

r =* realization factor as given m Table 2. 

8 



IS » 7071 (Part *) * 1986 



. PI ■ r* C— , 

I 00 SLo 5 



J a* i 

I o 

1 Pi 

I * 
1 -s 

1 s 



re u -o 
* en "3 g Tt 



cr> '^ eo — co ^ 

— ^t-cc cocc ■ J 

, t- j; i- l- rr CO 

1 cc -o zz ~ CO ' o 



C iiTl Gift kO 

C" cG (^ ^ *G I iO 

^ co -c to cc [ » 

o o o o i o 






35S 

^ - o 



< 



a i 



z ^ 



CO c. 

I CO C 



Eh 



N cm 
OS -3 



ltd 

I* 

< 

i H 



*§ 






b J CM j 



L" 



!"£ 



oj 



i g-ii 
I* I 
I" 1 1 

1 in ^ - 

I -o ' to 

1 § l 4 

1 « l_ 

is 1 ! 



i 2 ! 



I* 



e< - 
< ^ r 

^ a - S 

*** 
a o 

o 



w oooocoooooc 






CO 



1 1 1 



ooOi-locmcooocoo 
©o ^ooo oooo 



^ 


Or- 60 


s 


o c ^ 

IT) iO ° 


o 


o o c 


o 


^ CO co 


o 


in ,— i~- 

12 3'3 


c 


c oo 



I 1 



^ o ri co c; 

O iiO ■**« ■*+■ tJ- 



I* 



^ *** -* 



-*, en — CT> CO tO tJ- 
' J — — -i CM CM CM CM 



^ "3 in in eo *2 ^ $f S S 



, <b o o o o 



— MOO 
, *fj- CO CO C-l 
jiTl J*l iO iA 

= o a a o 



i-o in 



^^co^gg^g 
~in ^ m id ^ »n fi •" »T ^ 



U 



* c 

■S * 

S a, 

JO 



I SO-o^cc-^^oolrinintntp^ip 
'loooSoo'ooooobooo 



^ o 









— « 



IS : 7071 ( Part 4 ) - 1986 

6. REPORT 

fr.l The report shall include the following information: 

a) Type of material, 

b) Method used, 

c) Type of grips used, 

d) Number of test specimens tested, 

e) Test length, 

f ) Breaking load, and 

g) Elongation. 

6.2 If the breaking strength has been calculated, mention shall be made 
of this fact in the test report, in commercial documents, and in dealings 
with the purchaser 



10 



BUREAU OF INDIAN STANDARDS 

MaooijuarwBts: 

Manak Bhavan. 9 Bahadur Shah Zatar Marg, NEW DELH1 1 10002 

Telephones 323 0131 , 323 8375, 323 9402 

Fax 91 11 3234062, 91 11 3239399 

Telegrams Manaksanslha 
(Common to all Offices) 

Cmtrml Laboratory: Telephone 

Plot No 20/9, Srtej#'Sahlbabad Industrial Area, Sahibabad 201010 8-77 00 32 
RmgionalOWcm: 

Central Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 1 10002 323 76 17 

'Eastern 1/14 CIT Scheme VII M, VI P Road, Maniktola, CALCUTTA 700054 337 86 62 

Northern SCO 335-336, Sector 34-A, CHANDIGARH 160022 60 38 43 

Southern C I T Campus. IV Cross Road, MADRAS 6001 13 235 23 15 
{Western Manakalaya, E9, Behind Marol Telephone Exchange, Andhen (East), 832 92 95 

MUMBAI 400093 
Branch Offices: 

'Pushpak', Nurmohamed Shaikh Marg, Khanpur. AHMEDABAD 380001 550 13 48 

JFeenya Industrial Area. 1st Stage, Bangalora-Tumkur Road, 839 49 55 

BANGALORE 560058 

Gangotn Complex, 5th Floor, BhaAhada Road. TT Nagar, BHOPAL 462003 55 40 21 

Plot No 62-63, Unit VI, Ganga Nagar, BHUBANESHWAR 751001 40 36 27 

Kalaikathff Bulkfngs, 670 Avmashi Road, COIMBATORE 641037 21 01 41 

Plot No 43, Sector 16 A, Mathura Road, FARIDABAD 121001 8-28 88uV 

Savitn Complex, 116 G T Road, GHAZIABAD 201001 8^71 1996 

53/5 Ward No 29, R G Barua Road, 5th By-lane, GUWAHATI 781003 54 11 37 

5-8-56C, L N Gupta Marg, Nampally Station Road, HYDERABAD 500001 20 10 83 

E-52, Chitaranjan Marg, OScheme, JAIPUR 302001 37 29 25 

1 17/418 B, Sarvodaya Nagar, KANPUR 208005 21 68 76 

Seth Bhavan, 2nd Floor, Behind Leela Cinema* Naval Kishore Road, 23 89 23 

LUCKNOW 226001 

Patliputra Industrial Estate, PATNA 800013 26 23 05 
T.C. No 14/1421, University PO Palayam, THIRUVANANTHAPURAM 695034 6 21 17 
fricpecflbfi Oflfce* (With Sale Pont). 

PusnpanjeJi, 1st Root, 20&A, West HijJi Court Road, Shankar Nagar Square, 52 51 71 

NAGPUR 440010 

Institution of Engineers (Inda) Bulking, 1 332 Shfvaji Nagar, PUNE 411005 32 36 35 



*SeJes Office is at 5 Cnowrmghee Approach, PO PrMep Street 271085 

CALCUTTA 700072 
tSates Office is at Novelty Chambers, Grant Road, MUMBAI 400007 3096528 

JSaJes Office is at F Block, Unity Bulking, Narashimaraja Square, 2223971 

BANGALORE 560002 



Printed at New tndte Printing Press, Khuna, Lrtdta 



